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(54) PHOTOSENSITIVE COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a photosensitive 
composition excellent in work efficiency, profitableness 
and preservation stability, usable as a matarial of an 
original plate for a planographic printing plate for 
scanning exposure adaptable to a OTP system or a 
planographic printing plate having high sensitivity to the 
oscillation wavelength of a low-cost shortwave 

semiconductor laser and using a new <r ' Ma -a* a 

photopolymerization initiating system having high ■ Vtf^ 1 i ? 

sensitivity in the wide wavelength range of 350-450 nm. /"v^x C^&^Q** 

SOLUTION: The photosensitive composition contains (i) # 
a sensitizing dye of formula 1, e. g. a compound of 
formula 2, (ii) a titanocene compound and (iii) a 
compound which reacts under a radical or acid, varies its 
physical or chemical characteristics and retains the 
varied characteristics. 
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(54) [§m<D&m mx.'&.&m) 



(57) [Sti] (IRE*) 
[M] fHWk H8?tt> «#S£ttfc«*u CTP 
^rAtMl/ g#ffl¥JSl$BiJJ£ £ tz tt£ff ft 

fflWKO*r»i:UTffl^*Cfc*«T?*s £< 3 5 0nm 
fre.450 nm©«gfc#bii5®gfcSf&&#B£gI|&* 

-««(!) 




( i ) TiBO-j&a ( 1 ) -cat^naiM 
(ii) ?^y-b>ft^ (iii) 7^*;i/*«t 



(2) 

1 

im&mi) (i) tb3-«85$ (i) T-mtiz>m®& 

(ii) f^yt>fb^ (i i i) 
Wis «fc m^m^>&(0'pii < tb^thiUfi&it ut« 
Ubi] 

"1 

(1) <K AttM&*ttLT6Jft^£ff&ai 
(R,) -£$>(->t>to R,v RjiSiVR 

R #B 1 8Btt©«*ffiBA«. 

3 ] tt*g 1 8Btt©B*ttfij£tt* 4 5 0 

[0 0 0 1] 

[*«l©JH-f *««#»] *$BiHtt*r8&3feBBttft« # 
MttTfro, S*ttfc«nfc*IB«*ft**-J-* 30 

««B^IF» 8Mfl«©*«<bflUlB-fm 
[0 0 0 2] 

[&*©&«] ft*, ¥K«JliSi: LTtt«*tt3a«* 
±t^tttt©S5^tt»li§liSiS;ltfe«J6)cS*-rSPS)|g 40 
#£<fflv^tu -£©§Slifi;£tSi: UT\ atttt* 'J xy 

[0 0 0 3] j£ip, HflftflHgft3>Ca-^*ffl^T« 

^tiS^t&oT^fco *©I6SU— »f#©J:3fcJSfa 

3>Ci-^ (CTP) ttffhPSg 50 
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2 

[0 0 0 4] C©<fc?fc£it8#Wtg&¥)KTOJIifi£f# 
S^S©-oi:LT, SEsfcJ;'), «*tt3a*tt±C*-3 

^ ft, Rt±m*iiT^«. K$J£©JS 

Kit, m^msMifimmx-^*). s&cmme, *n& 
[o o o 5] ±ig, ftragu^ttrancttxT-i/ 

x^U>tt^fSffi{b^©{tiD«^^5l§jgC 

U JBaJi©**^;*^!;* *©**«. tfefc©, 

#ttC«ftfc#MJfi*©ttffl*H*l/fcti©T?*!K 09 
£(t, Bruce M. Monroe £>g, Chemical Revue, 93, 435(1 
993).-?>R.S.Davidsonlf, Journal of Photochemistry a 
nd biology A:Chemistry,73.81(1993).£3K §3«£*l 

[0006] cft&©*Htts*&&sft££tt£j$tt 

i:#Si:LTArU— !f- (4 8 8nm) ^FD-YA 
Gls—y- (5 3 2 nm) ©flt«fittS©qI%3teil«ffl 
t^fc, ««OCTP^fACaiUTtt, S!l£fT*I©£ 

TOS#, 3fc«©ajaj&M-#S<fcv^fc**tt©*8 

[00 07] iE*p, 0Jx«, I n G a NJ^©«^ 
3 5 0 nm*>e> 4 5 0 nm«T-&^$8jE«Ut!£ 

±, $ffCflUfitb*«&©, Lfc#£>, 

«£3lE©FD-YAG-?»ArU-1fSfieffl-rS^ 
7,5 1 AtCit«(L--C, <fc!X!BS^-fe-77-f rTT-©f£3S 

[0 0 0 8] Sfcfc, tfgittt, J.P.Faussier "Photoini 
tiated Polymerization-Theory andApplications" :Eap 
ra Review vol.9, Report.Rapra Technology(1998).-S> 
M.Tsunooka et al.,Prog.Polym.Sci., 21.1(1996). H§3 
$£ftS<fcd(C, AK©»lr^ntt%&f9S»^ & 

So 

[0 0 0 9] U^Uft^e., 3 50nmK450nm 

©«ttfi»-e*iE8*c+»ttffi«&#-r**i»e*H: 

[0 0 10] ltS(fl<]!S5fS©ii5^^^tP8!l&^i:LT^ 
£©£& i: f - * 7 -b ><b6«S©«*^to*fcn»3R # IB 
^$#VT^a. «fSS6 1-9 6 2 1T-I±, ***\/'J 



3 

ffimV&^rz. ttz, #P§¥8-2 7 20 9 6T-fcJU * 
*V V d > § tff s £ =}■ * ; -b > © 
ftg8¥l 0-10171 9T-fct 

ttz, 4 5 0nmWT©&*££1-£U-- !f-*»ftffl 

[00 11] 

fex #«9§©ffe©ifl<jBU £< 350nmH45 0n 
[0 0 12] 

saj«-r^<*jft*wftfiiafci6*, (i> -mas 

( 1 ) -e*3H«JMftft, (ii)f^y-bWb^ 

(i i i) 7p*)l#£Vm<D'J>te<tt>^Ttiiy> 
££-=>T£J*;U ^©f33ft:fc<fcWb1*i$#tt©'i>&< 

&©T-&£>„ 
[0 0 13] 
lit 2] 




[0014] (-US5U1) AI±g&«£*LTfc 

xiissaJi^'Sc^u-N cr 3 ) -£fcf>fo-r. r„ r 
2 *j«tvR 3 ii, **x-efi»£tc, —m 

©#&«R-?HT*»K Ai:R,&tfR s £: R 3 li-eft 
[0 0 15] 

[«W©H«g©Bffi] #38W©fSM©J&<Sfcov>TP*ffl 
fcKWf *. *#W©£tfH4ffl|jg«!JfcJU (A) ^«^rM 
(B) ^&<i:t)-<i© > 7y*;ut>«tV«©^ 

*flWM* ©<i>* < i: * urn* #«fls lt£8s n s<b 

6**«a3lJSR*i:U *6fc«»HtJ6t» (C) /W > 



(3) 0 0 1 - 1 0 04 1 2 

4 

^-jK'J^-S^A/C/SS. BIT, Ztlbom&lZW 
[0 0 16] (A) MSB^BBttX 

■featttT, ftlMMi:^3) . ^WctfiSe^* 5 ^ 
10 tffijHS-o©aitt, €©l»JK«ft#3 5 0*>*>4 5 
0 n mSST 5 c: *fe, fUStS?-^*:/ 

<b£«5©£ < tt, Zix&fc ^A>£ 5 0 0 nmffifi* 

o o nm«-e©«*tt*fi«afc-r*ii:*«qri6Tfe 
20 [0 0 17] *«w#6tt, ii*6X#&®J:3&«Nl 

m&xfrx^jimsi fctt^-**^Ji?=;u«s:— 3isi±*r 
-rs^-y-yyyy^ 5 ^ 

mmt&ntzi&mtt&ifinztizzt&mwLtzo zz 

T\ "WtKm" > "«»£«" ©£ftli, T. H. James, 
"The Theory of The Photographic Process"fourth ed 
ition, Macmillan©^8^t:|afg^nTV>5o *u*/T 

30 ->izR,m$tiz>mm&m&, -nawtci) ^at* (s 

sUiBfcw-rs* 1 , i) ©na« ^tds 
ztem&m, 2) ©g?ft Af0s« 
mtw&o mvtm. wmm<m^.9cmyt. h. James, 

"The Theory of The Photographic Process" fourth e 
dition, Macmillan©^8$fC^&§3®£tlTV>£o 
[0 0 18] *ftl&£*l?«4^tt&©tfJB&*ft'ttK: 

feigtiS5te tcffin s s ft ttfefgti^©^ei^TB^© t 
40 *«w©ti^e^tt^s©^ 

«M©^i^fesgl±iI)8«^i©*#4 J tb!gtWSv^fc«)> fg 

[0019] (ad tifsem 
*«wfcffl^&ftsja«e*ttTE-tta (i) -eftfe 
t>$n5t)©x-feSo 

[0 0 2 0] 
50 [fb3] 
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R p° X 

[0 0 2 1] ( 1 ) AttB&a££LTfc 

ximmmtt^L-N (r 3 ) -*$>t>t>to Ri, r 

2 £J;tfR 3 fc):, Zti?h&iL£, 7k%m?£tz&. -ffi 
<Z)#£JgJI?HT-£'K AhRi&tfR 2 i: R 3 tt^ix 

[0 0 2 2] -MX (1) Ko^TPL<IWr£o R 

u R 2 *j:^R3tt, ^n-enai^> 

tit, -«©^HH?HT-fe?). «F*L<tiU 

< tt*a»©r;u*;i/S, L < tt#Bft©7Vi/*- 

B»tib<l4*B«l©r;i/*;i/^a, b 

[0 0 2 3] R h R,4^tfR s ©ff$U^«fco^T 

tiu ^^;i/S> 7DtrM N 7^;i/a, 

^a, ^rw^ **?-^a, 

a, ^>r^;i/& hu^>;i/ 

a, -n****^* tf^*^>;i/a, x-fas^fc 
^fvrD^n, s-7^;i/a, t-7 

?^a> <f vo^i/S, *#^>^;i/a, l-^;i/ 
>^;i/a, >r y^r*>;i/S> 2-^)V^i/)v&, 2 

®?»3^?> 1 2 fc&w chasms 5 

*6 1 0 £ X(DmVt<DT)llr)m&£ *>»£ U^o 

[0 0 2 4] S&r;i/*;i/acDB&a LTtt, yJc^S 

fct, Aoy>B? (-F> -Br, -CI, -I) , t 
Ko*i/;idt T;i/3**>a, 7»;-D*$/fi % pt;i/* 

N, N-S?7;i/*;i/7i>i, N-7»J-;i/7' 

n, N-^T'J-^i/T^^S, n-t;i/*;u- 

;***>a, N"7;^;i/*ji/M€>f;mya, n-t 
U-;i/#;i/>>^;i/;t*^a, N, N-^7;i/*;i/#;i/ 
/^-ou;*-=^>a, n, N-yTy-;i/*;^tt>f;i/* 
* ^a, n - - n - 7 'J 

7'J-;^;i/**S/i, 



(4) ^2 0 0 1 - 1 0 0 4 1 2 
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N-7';-;i/7'>;i/7^S, K8, 
N' -3vu*;i>*i/-f Ka, nt , nt ->?;p;i/*;i/£ 

[0 0 2 5] N' -^';-;i/<>U>f KS> N' , N' - 

;i/^U-TKa> N-7W">l/^f Fl, N-7'J-;i/ 
£l"f Ka> N' -7Vl/*;U-N-7^*;i/£W f 

a, n' -7^*;i/~N-7»;-;i/i>i/>f Ka, n' , 
N' -^z;i/*;i/-N-T;i/*;i/»i7i/^ Ka, N' , 

- 7 y -/!>■>!/ 4 Ka, n # , N' -y^u-^-N- 
77i/*;i/*i/-f Ka, N' , N' -^7'J-;i/-N-7 

y-;U£W K8, N' -7*;i/*;i/-N' -7'J-;i/- 
N-T)l*)l<5l"t Ka, N' -7M/*;!/-N' -7'J 

-;u-N-Ty-;u^i/-f Ka, T;i/3*s/*;i/*=;u 
7^1, 7 , J-o+^;i/#z > ii/7?>'S > n-tvu 
^i/-N-7;i/3*$/*;i/^;i/7iyi> N-r;i/* 

;i/-N-7'J-DmM-;V7US, N-7'J- 
20 ;i/-N-7W^$/*;Wz;i/7UI, N-7'J-;i/ 
-N-7'J-n*^;i/#-;i/7^a> *;i/^a, 

[0 0 2 6] 7;u3*s/*;^=;Ht 
;u^^;ua, #;w^-r^a, N-^;i/^r;i/^;u7^>r 
;ua, n, N-^^;i/^r;i/*;i/^^-r;i/a, N-7'j- 

;ua, n, N-^7'J-;i/*;i/;^>f;i/ 
a, N-7;i/*;i/-N-^'J-;i/*;i/yt^>f 

30 so 3 h) stf^©«asaa (wt, ^;i/^hai: 

^ r;i/3^^^;i/^-;i/a> 7'J-Dm;b* 
^;i/a, ^;i/7>r ^-t-r;i/a> N-r;i/^r;i/^;i/7^^- 
^e-r^a, N, N-^7;i/+;ux;i/7^^^^;i/a, n 
-7 , J-;i/^;i/7>ft€>f;i/i, N, n-^7'J-;m 
;u y 4 ±=e 4 ;i/a, N-7;i/*;i/-N-7'J ;u 7 
>r^^e>r ;ua, ^;i/7z z E-r;ua, N-r;i/^r;i/^;i/7 
^^E-r ;i/a, n, N-^7;Wbx;i/7 7 : e^ ;i/a> n 
-7 | j-;i/^;i/7 7 ; e>f;i/a N n, N-^7'J-;^;i/ 
77^>r;i/a, n-7;i/W-n-7'J-;m;i/77€ 
40 >r;i/a, ^7^7S (-po 3 h 2 ) av*o«!8:«a 

[0 0 2 7] ^m;i/*^7^yS (-P0 3 (alkyl) 
2 ) , ^7'J-;i/^7tyI (-P0 3 (aryl) 2 ) , 7* 
;i/*;i/7U-^7t7S (-P0 3 (alkyl)(ary 
D) , ^;7;i/^l/^7tyS (-P0 3 H(alkyl)) 
^tf^ttSriSaa 7;i/+;i/^^7 3»-^hai: 
Wt) x €77^-^7^72 (-P0 3 H(ary 

D) ftiF*©»atta« Ty-;i/*^7*^h 

atSF-T) > ^^7^y^^ri>a (-0P0 3 H 2 ) 

so ^©ttssaa am *^7*^-h**^*i:* 
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t) > ^7^1/^*7 7 * J (-0P0 3 (alky 
1) 2 ) > y7»J-^tf*7*y**5/« (-OP0 3 (ary 

i) 2 ) > 7;i/^7 | ;-;i/*^7*y**j/S (-op 

0 3 (alkyl)(aryl)) , €y7M;i/^7ty/|-+^S 
<-OPO,H(alkyl)) SWt©ftl!HISS (GUI. T 

*7*7***>a (-OP0 3 H(aryl)) 2lrf*flDfttft 

maa dm, 7 v-jiyxzfti-h 

t) , isTJ^ -hog, 7U-;i/*v D7'J- 

[0028] ^n6©H»afc*tts, r;i/*;i/a<DH 
^;i>a, h l J;H, 

a, ^DD7xZjH N 7Dt7x-;H, ^7DD^ 
^7x-;i/S, th'D^>7x-;i/S, ^^>7xz 

x h^y7xz;i/S > 7xy^>7x-;H, 7 
th^>7xzjl/S > ^>y-f P^ry7xz;i/S, ^ 
Jl/^7x-;H, 7xzWt7x^S, t^JlT 
^7xz;i/S, ^f;i/7;y7xz;H, ;7-<r?-;i/ 
7;;7x"Jl/S, ^W^->7xz;i/| N ^h+v'T!? 

- ;b 7 x x h * > 7 x - 

7x7^^M-ji/7 x~;L/g N N- 7 xz;i/jj;i/;^ 
t^f;i/7x-;i/S N 7xz;H, y7;7xzM, * 
;i/^7xz;i/i > x;i/^th7xz;bS, *X7^77 

[0 0 2 9] -s^DT'J-;i/Si:LT(±, ft*, S** 
©WfcUTtt* WLt&s ft7x>, ^7*l/>, 7^ 

7xy*-F^x tro— ;k ;k -Yvf-T* 

yy^>, -f > k u -fy-f>Ky^>, -f > K-f 
*>^A-;k ry>, ^v*y»; 

>, 7*^>, ^75 L U^>^ **yy>, WJ 
>> 7f«;^x #;wt\/-;k *;M«y>, 7x^*> 
*y>, t^»j^>, 7xt>^D«j>, 

7*^>, 7x^;uifs;> > 7x7*^>, 7^if 

>, 7x7^^> j f>^^$,if^ti, cn&tt, ?e>^ 

[0 0 3 0] 7;Kr=;i/S©«k Ltli, tf-;i/ 
l -7*D^^;i/S> 1 -75^;i/g, 

-xrzjH, 3ttW£ii> 

a> hy^^y^x^-^a^a* 

^If^n^o 7is)l& (G,C0-) (Cfctt^G^LT 
tiu *** *?>tftC±g2CD7 7 ;i/^l/a > 7 , J-;i/SSf 



(5) ^2 00 1- 1 0 0 4 1 2 
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\fzzt&x-$Zo cft^s&a©^ 

^*OkLTttADy>H? (-F, -Br, -CI, 

-i) , 7vio**>S, 7'J-nt^ > 

7»J-;i/^*S, n~t;i/*;ut^7Sx n, n 

* -f *>a. N-7'J A >r * 

**>;ua, 7^)-a^>tt)V 

10 n, N-y7;i>*;i/*/wt*>f;i/3k N-;ry-;i/ 

-r;i/S, hfe ^;i/77€^H, 

N-T;u^;i/x;i/7T^^;ua x n, n-^tvi/*;!/* 
;i/7 7t^;i/S > N-7U-;i/^;i/7 7 ; e^;i/S, N- 
7;^;i/-n-7U-;m;i/77€^;Hs **7;*-y 

-;^7t7l, €77;i/W*^7t7t, 

;i/^7^^-hS, : e < /7 , ;-;i/*^7t7i N ry- 
[0031] Blft^i/*;i/*«cj3itsr;i/*i/> 

*h bTttUa©ft*ft 1^^)20 S ~C<D7)\s*)V&± 

[0 0 3 2] »B*Sfc7;i/^rl/>*fttt*^t>#*# 
30 7Vl/*;i/a<9, ^^Ji:UT{±, ^DD^fjl/S, 3/0 

^e/^;^ 2-^ddji^;^ h , J7;i/^-o^5 : -;i/ 

Vns**i/*f-))/3L 7x7 + ^^^1/1, 

a, ^x^;i/r^7 7 , Dtr;i/S. ^jiftv syotui 

N-7xzM;W^^W + yxf;i/S > 7'-fe5 1 ;i/7' 

^+>>7-Dt:;i/a> ^ h*S/*;usK=^x^;i/S, TV 
;^^■+v'*;l/^-;l/y5 1 ;^a^ ^DD7x;+y*M 

M^EY;i/x^;i/a, N, N-^7 , D^;i/*;i//^><;i/p( 
^Jl&s N- UF + y7xz;i/) A;i/;^^l/xf;i/ 
N-^;i/-N- U;^7x-;i/) ^;i/y^>r;i/ 

[0 0 3 3] *;i/*7?-;i^ 7;i/7n^ h r^^a. ^ 
il/7 7 : E^l/7f;i/a, N-xf;M;i/77f^;Mf 
50 ;ua, N, N-i/7u\Z)\,z)\,7T^j j\,7u tr;i/a. 
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- (^7 3r;7xz;i/) ^;i/7r ; E>f;^^f;i/S x 

i-Y^isfl&s *xy*y**i/7vt)\,m > ^^7 
a-^ha-^WHS* ^>^;i/^ 7x^^a, a 
-^M>^;H, 1 1 - 7x~;i/ji^;i/ 

rv;i/Sx 2-*^7d^;m*-;u*, 2 -rut 

[0 0 3 4] R u RaSitfRsfcl/tffSU^U- 

tt, 7x-;H, ±7^;uS N T>HJ;i/S, 7xt> 
-;i/«> &flfsc^^?> c:ft£>©&a>?-ti:, 731 
[0 0 3 5] R„ R 2 ;fc£tfR3£LT#£U>ffi&7' 

fttB*7 > ;i/*;u*fc*5»*fiftafcLT^L&*oft 
^tfscfc^Tgs. Ba^y-;i/*D*F* 

^>*-;i/fi, >dd7i-;H, 7 r 

D€7xz;H > 7/l/tD7xz;i/S, ^DD^fj|/7 

x^;i/S, h'J7;^D^f;i/7x-;i/iv tKn+i/ 
7xz;i/S N *Y*i,y^- } \,^ ^^>xh^>7 
7'U;i/^^v7ai-;i/S > 7x7^>7xz 
^Wt7x-;i/S, h'j;W7x-;H, 
xf;i/7U7xz;H, yxf;i/7^7xz;H, 
€;i/*ij7 7xz;i/l, z-fe5 1 ;i/^^i/7x- > ii/a > ^ 
>^-f;u^^ri>7xz:;i/a N N- D^t*>;i/*;w5 
^^^^^7x^/1/8, N-7xz;i/*jb;^'fW 



(6) ^g|2 0 0 1- 1 0 04 1 2 
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^v7x~;i/g N 

[0 0 3 6] T-tr^t/T^ y 7xzjl/S, N-^^;i/^ 
>^>f;i/7U7xz / iH > *;i/#+j/7xr;i/S, * 

7x~;i/S > ^DD7x7^ri/^;i/^-;i/7x-;USx 

>f ;i/7 x-;i/S, n ^;i/*;i/M^>r ;i/7 x 
-;i/S> N, N - s;7d tr;i/*;i//^>f ;i/7 xz;i/g, 
N- Uf^>7xz;i/) *;w^>f;i/7xz > ii/S, n 
-/^;i/-N- UW7xz;i/) *;i/M^e>r;U7x- 
10 ^;i/^7xzi;i/S > ^;i/*th7xz;H > 
7 7x^;i/7xz;^ N-xf;^;i/7 7 : E^l/7x 
N, N-^7'Dt:;i/^;i/7 7 : e-r;i/7xzi;i/ 
N-b'j;i/^i/77H;i/7xz;H, N _^^ ;l/ 

-N- (*^7^77xZjb) ^1/7 7^^1/7x^1/ 
& *^7^7 7xz;H> *X7tth7xz;H > 
$/x^;i/*;*7*y 7x-;i/g, ^77xzji/^7t7 
7x-;H, ^f;i/*^7t7 7xz;H x 
7*th7xz;i/S, h'J;i/^7ty7xz;i/^ h 
, J;i/to7tth7xz;H > T'LOl/fi, 1-7*0^- 
20 2-7^-71,^ 2-^f;i/7'J;i/7xz 

2-^^l/7D^z;i/7xz;H, 2-7utr- 
;i/7x~;i/S, 2-7^-;i,7x~;i/g > 3-7^^71/ 

[0 0 3 7] *fc, H»5S (1) C;l3l**Afco^TK 
WTS. AttBftlSSSLTtpav^SMeBSfctt^T 1 
D3R£*e>feU B»**#L/T*Av^Saail*fcH: 
^D3S©J|{*0iJ^LTtt, -fcfc (1) *CDR„ R 2 

[0038] *»ra©-iRa'c»&b*ii*Jii8ft3i{ 
30 a, ±c^Lfcj:^ftKtta^ stt**-i/>*ft;rr 

m&®£, BJ& *Ktt*B*©, ^§a«^fc(i 

£l@5 9-2 8 3 2 9ft#flBLT^«t"SC:i:#-e* 
So WTfc-ttSC (1) T**ft5fb6«0ff*U** 
ttfi*J (D 1) (D2 8) ft^-r^ **BBttc:ftt: 

[0 0 3 9] 
40 [fb4] 



(9) &m2 00 1-1004 12 



[0 0 4 2] 




(D25) (D26) 




(D27) (D28) 



(10) #1820 0 1-1 00 4 1 2 
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[0043] *&W(Dmm&m£®\sX&. $e><c, w- as. 

&mmftf%!&t u&®£, *<D®%m<D&&%&Bit i o o 4 6 ] m u « *.« 5 #mei±©» ^Dt*«fls* 

£fc©©«*&ft^g|i&fT?££fcWC&S. #1* L»S@l*JtC*f LTtt, £©®&<£^l8ftg©£#A>;l 

Un-oi/aw/^ijo^JS) -f* tt±©«fc*n«KT*tt, ±f3J8#JI3liBT-*SI5#©ft 

Koigasafl;^, 3#&©M*>s>©fe8©*gfc#rm8J sfciTtMifev^etutaue, *«&§«©*+# 

>fca***©ft05S>*;i«/t-h ad UT©<£ffl£|fgLTIi, ffle&S©8ft]fttiU flB3teJB<z> 
fWbTvi/*;^ *=7A, mmM. 10 KftgtfO. lfr&l. 5©ISB> $?£U<ttO. 25 

A, tT-f ZW-JumomTbftmte&tlL*. *&l©«Hi:&SJ:5CH3ei-S©jW*l,n. ¥JK 

#u-K 7^>> HJ/3\fc>>';;M^k W«!K4:bT«ffl-rs»^Ctt, cfttt, am, &*Jf 

s^*m 4 $ yrnvmiw®.®.®®.) t ti&i o o«*«c»u o. o5~3oasas, $?s 

©IS^CJ:!), »CBtt*©«Kott^ttJBTfeD«)f6tt L<tt0. l~20SggB. ££>{c$?£b<fefc0. 2~ 

£gb<iS#>5»#T-£i.. 1 OBSg6©S5HT-^So 

[0 0 4 4] $e>(C, «iOSi*(IIWSiSffl^t¥ [0 0 4 7] (A 2) ^7 7-fe>fbl!r^ 

8!ST?fcS, (Tfr* 'J ) **a^<v©flHUH£*X -feWbilrtltt, mffiUfe8«ft*fc©JfcrF-T?*Jie!itL 

(c^©^^^;k ^;u*>^S^(c^©^^>»K i 20 ^tt^'ht-Sott,ct<, $$18165 9-1 

^l/>tf*iM h'S^©Ka* L < lifiHtS) ©3JAA* 5 2 3 9 &|flH6 1-15 119 7^ #18196 

#$!n?&5. ^tC^^l/MC^KttSH:, ^gftJ!* 3-4 1 4 8 3^, #gglS6 3-4 1 4 8 4^, #|g¥ 

tttJt«Wili*«l*fiS*-r«fc»*B«ttt«ix % *» 2-2 4 9-t, #!8¥2-2 9 Hf, #PS¥3-2 7 3 

S«fttt*T?tt, ill*#«Pfc J: U £* 9 3^, #IB¥3- 1 2 4 0 3^, #ga¥6-4 1 17 

tt^flj^r* fcvi94Mtt*-r«. *©ftb, is 0^&«c8Btii*ftTt^*&»i©fl3^«ftai[t:as?L 

«s*Ht''e©««ttra±» &fl«rtb*ffig©&»t:am -r^sci:^?^ 

iS^AtSitft-^S, «*tf, ftsa©«8^%7 [0 0 4 8] ^KUttfftictt, ?-$'?n'C<*3;x 

tt> T«;-;i,s j f'7";;usif©^tSfijifg^fflStt[Ri± =*-ti-j>-*d^ k, ^->^d^>^^= 

»*A*©#8sfcJ:»K &**¥iBia©&ttHt&£*A 30 -Ti-tf*-2, 3, 4, 5, 6 — ^>^WD7 

-f3*T\ ^fftB* s Sb<«i$iJT-5So £tz* TftJ^Tt? x=-l-*;i, (j^-p rx-lj i;fcv>? 0 ) , 5? -5/ 

>tl«x;f;+yl > VV7fl,a**s*sV)\,mt§<Dm\ ^0^^1^-11-^-2, 3, 5, 6 -:r 

tc<t!3, &H^ff^*re©*Ktttt^©a*1£*|q|± h77MD7iz-l-^;K i>->7o^>*;;;iL 

*©»*, gftCjfolX ii!gfe3t© -;u-Ti-K^-2, 4, 6-f'j7MD7iz- 

*';^-ft^©7ji£fc*iJffl-e£5. y-i/^n^^^-T i-e*- 

[0 0 4 5] £ti£>fflii!8e&©£©8?jI£/li^S*>, 2, §-V-?)\,*u-?^=.-\-4)\,, p - •> 7 d ^> 

*«*flUl*S*21»!Jl±0M§*-4;ft\ ^i?ir;i/-Ti-K7-2, 4-i?7;^D7Jizi- 

A\ fc^£{£ffli£©iliffll±, ft*tt&lS#©ttft£tttf- 1— fJk ^-^W^a^^irA-Ti-K 

t*to*-r«a»*"rs5. mtfs *«6*ft2«tt *-2, 3, 4, 5, 6-^^7**071=- 1- 

±MfttZZtT\ S3fcttfflJ5g%lji^©ffiStt*!g©5 40 -Ok ^--*?-;i/*>7 D^>7 yx=*- T i - 

♦^T'tS. li^e^OS^tt, ItXttOft. 2, 3, 5, 6-^h77^07xx-l-^;K j> 

ftffiO&yt%i&-Z<D : E)mftm&Vmgl3;S : ?-X-i!>?>. -/W->7D/<>^«7i^-T i-tf7-2, 4- 

: e>'H»^St©7<#)5:feSgSffiffl-r5»tc<t»), SIR© ^7W0 7i=-l-^;i/, (i/^^>^>7i 

«Si0ftttJt«Wa>&<TgS©7? % gj»fl&-e»&, *o -bT^ (2, 6 -i^7;U3|-D - 3 - 1 - 

^KffBiJIiSfflgffiCfflufe®^ «©i8^ff©JK<IM£© Y*) 7i=;H f^z 7 A (j^t tt-2j i:t.VN 

3W©1W4tt*il*Jl"e©«*fl[C**ft«»*Stf* [0 0 4 9] *«(!©^>/-l:>ft««CBLTt, ft 

©x% -nt»§#iaLTii®e^©«ioa$jsgss?-r ©«>6jR2:pm, $e>tc, viK9«icffliiKi: l&» 

*. fi^J^«> iSftS^O. 1 ttTCfi^HW-ettfB** ^> «©flBftfl©t»ttft3cB1-«&»©«^d<b9«W! 
(STtS. Al/— >9>©«»CJ:»)<S«I««4: 50 Zfto z Jfftfi**, f«0S 
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[0 0 5 0] cft£©^*7*>fbi§r^©&ffli£tciiL {b£$, A?v-)UbGy>%) , 7-*>m&&ib-&V} 

jt»©wiom6ttfli6«» tt&fe&im &#© (x#*mis£1wf) *sfflv>t>n, -ect^^tt, w 

W±#ffl1"S^i:T-, <8#fi:fflj5e*W§'v©ffliStt£B» 7**. X|gg3£& (1 9 8 9)*, ittfHS 45, 786(19 

**4»t*s. ^^y-b>flj^«ottfliatta«*^# »).<stiB«sna. (i i i) 4:bT**-;i/ 

»U 0. 5-8 OSSSfl, SfiL<ttl~5 OSS fcfi<*n&*l.5o 

mmT-m^ztT-+frft&ft&w®c>ti& 0 ~ [0054] (i i i) tLxmftmftwt&vuzm 

ttJBfclSl/ttt, 5 0 0nmf«©3fetJ:i,A7';tt© tf, ±«*«-eaflp-r*iS#*Sfllt\ 3fcCJ: 

*W©iil8fi*i:©«*^t>-&CJ:!»^^>'-fe>©ffiffl #?B7* h*U v-i: l/ti£<*ffi3tiTV' 

fitt6fi«SttT» 9SSSP«T, *6fctt So ACS.Symp.Ser.242, 11 

1. 4«MMTfc**TtfT*+£fc*3fett*»6C (1984)., 4$P8B@6 0 - 3 6 2 5, USP-51027 

kifiX-ZZo 7 1, 5 20 6 3 1 7, 5 2 1 2 047, ftH¥4-2 

[0 0 5 1] (B) -<f©, 5 IF 20 6 8 5 0 , #W¥3 - 1 9 2 1 7 3 1 , »MB86 0 - 1 

$©0>fc< tfcV^iT>tC«fcoTKJSU *©*flIfl$J*S 0 2 4 7 , #MB6 2 -4 0 4 5 O^tfftlf 

J:lfl&MW*tt©'J>fc< fc^1*ftj&»j&*jWbLT«J#3 [0 0 5 5] ttTCtt*»W©Bfl?J©— 

*»*Hc»B-*»3©(B3(J5K^ (i i i) tt±»©jfeP8 (i i i) ftto«*WWb#»fcHbJ:»>I$ 

»*©*EJ6CJ:!>£i:fc» jse«©f^fflc«tt), *© t<a^s. 

*attt> u < ttft&tttttttffcft; otfiH*s#i*fli-&* (b - 1 ) ftftis^ttfb^tt 

T-feO> fig#(iii) tt» -©£?&£«££-*- 5fc U^jsK^ (i i i) -pfca, 'J> 

©-eftnmcm&<ffit060tttffi-c&, «*. *<i:*>-ffl©x?-i/>tt^«Mnr«*s^t*r-r*(*!ia 

ft* *ilF/*fctt«IStJ:t», *fls-TSJ«* (i i 5. c©«fefc£*#tt3»£*#»fc*OTl£<»ie> 

i) ©ttttfcUTtt* M*tt» WW**hA- (ft) , *i6*©-Cfc»>, **WKi$^Tttcn6*f*t:|BSM 

fb^fltig, »a*ss©^?flUfe«tt*. mvtt, §sfi, <ffl^5»#T§3. {"listy?- 

ffl#r$, ttfttt, &Stt> S©*mWfc»tt©*fl3fc£ tf'J^-, -rfcfc*b2S&, 3fift*>J;tf2|-'; =f 

*&tt*ft6©g^fc6tffc-eft&©#S£fln&:4:© 

[0 0 5 2] «itf, j&fr (i i i) i: L/T, pHffiat flS^WJ&ffifcfco, * 7 v-*J:v*©«fi^flao«i: 

8#$©<fr©fei*£;&>;i£»#T-#S#, C©«*ffifiK >ftfc£) *, ffflx^r/H, 7 5 HJgtffclf 

*tta»BJS8««i:LT^ffl-e*4. PMC, (ii 40 ff*b<tt, ^«BD*;u*>Bi:]i§5|jj^fflr^ 

i) fcUT* afb'«7c*««Eftlnfii6tJ;9!SJR^'* 3-^b^»i:©x^y;i/ % ^fSffl*^* >fti:JJ|flfi#i 

1-*5$>*;ncfcSftfli» jl7c««§ISjBc LflDtUgiES h*n* •>;!/»•* 75^8, *;u*:/r»?©#RttiR 

J.Am.Chem.Soclflg. 128(1986). J.Imaging.Sci.,3Q,2 SIEt) U < tt^Wtfe'/ V->T*- x^^i/^i;© 

I srael . J . Chen. ,25,264(1986). fltt**8£Kit;«!lS? feffjgtfiEffl^nS. 

tBBwSixTV^. [0 0 5 6] itz, -fV^7 , ^b«*» x^->S, « 

[0 0 5 3] (i i i) i:LT(«oa^fett, ©«a^ttSS6»S*1-5, T«W0*;i/*>»x^y 

ae^nilE&fb^Sfflvv M*SSi:li*i^t>-e-S*t: 50 ;k r$ K5gfcijietfcfcU<li£Wtg©7Vi/3-;i/3g, 
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J«>8iXr*, 7^ KSi:^tet)L<tt^Wte© [0 0 6 0] * □ h >$x*^;i,i; UTI±, x^i/>^ 
ttfMT-$>Zo £tz, ftHDWLLZ, ±$5<D^m3* fr* ?Dh*-K ^>*x'J;s>; h-frVtu h*- K 
x-?;i^KS£&**:{b^l*£<$/81-6»fcRjt&? [0 0 6 1] V^d h>^^7 i ;i'i:L-rtt. x?-!/ 
[0 0 5 7] JjgB/j^<ffiT;i/3-;Wb^^g^£^ W;?nh*-K vji/trh-^h^ v*d h 
'J^&x^T^i/tLT, x^uvyijn-^r* >J v [0 0 6 2] 7i/-f >K^^;ui:LTI±, x^u>^ 
-7^>^-;i/^7'^UW-h, ^h5^^-l/>^ij K 'O^xiJ^iJ h-;ui?vL/-h, y;vb: ^-;^7 : ■ 
U-K ^rt-O-JS/U^'Ja— ^T^UI/— K HJ [0 0 6 3] -eoffefflx^^^l/CD^hLT, 1$ 
^f-D-^D^HJ^UU-K h'J/^D-^ £04 6-2 7 9 26, #&f@5 1-4 7 3 3 4, &m 
7d/1>MJ (7^'Jn^;m^roK;b) x— r- BB57-1 9 6 2 3 1 83«©fliJKifc:r;i/3-;t/l6x*x 
;k hU/^D-^x*>MJT*'JP-K ;M8K> % ^gg«5 9-5 2 4 0, 15PSE05 9-5 2 4 
9*— At*J7 1, 4— >^D^++f>i;2h 1 . ttOT 2 - 2 2 6 1 4 9 8Btt©»$K%fH&&rT 
-^7i"JI/-h, f h7ifl/>^'j3-;i/m 20 3&©s ftgg^l - 1 6 5 6 1 3E*©7S>»**ir 

-^Y^TWV-Y, y<>*HJ^iJ [0 0 64] JMMS£flli7»5>fll^fc*ttH* 

^'JU-K 2^>*x'J*iJ h-;^*^?'* U- ;i/#>Kt©7$ K©*y v-(DR^i: LTI±, 

^t^'Ju-k vfrKb-fr-^yZTtw-b, v t>* h\ l, 6-^=HM? L i'>br;<-7 , »y;i/7 , 5 

[0 0 5 8] ^^^'J;i/^x^x;i/i:bTli, rbv* 30 K«#ft&. 

^u->yy:n--;uj^**yu-K hyx^>yi; [o o 6 5] *<oi&<D&it\s^Tx bm^s^-omt 

a-yi/S^^'JU-K f-W)3-)li?j< LTfcJu tt&m5 4-2 1 7 2 6IBffi©->^D'v+->L' 

-k HJ;<?D-,*x*>hij/*?i;i,-k x?- [0 0 6 6] $.1t, 4V>7*-bt.*m»DimEJ& 

i/>?»:a-;u?jt**iji/-k l, 3-7^>i;^- tffl^TSUtsns^i/^^sftiaB^ttflj^fcfeSTa 

— ^i^p<^^ i — h % T-fc»K *<D£?temfrmt LTfct, fiaixtf, *¥Sf94 

-K ^>*x»J*i; h-;u^/^^'J U-K 8-4 1 7 0 8^&«tp£§eSi£ftTV>3 1#?£2<I 

xux'j h— >ru h'j^t^^ui — <-o*xy*y h ^©^rv^T^-hS^wrs^'j'f y^T^-Mb 

-;u:rh 7/ **yi/-K s^>*xy*y h-^j; ^sc, Ti3-«a^ (2) -e^snszicKSs^-ra 
***yu-k s^>*xy*y h-;i^=HM** 40 br-^y^-^MiD^-a-t i«-?*t:2(itt±©tt^ 

yw-k v^tf h-;uH.M**yb-K y/i/brh Sbr^sS^W1-5t:^;i/-i;p^>{b^^^i/e 

-^fh^^^^ijiz-h, t:^ Cp- (3-^^^>j ns. 

Wn-2-hh'D^>7'D^» 7x^;u3 i;^ [0 0 6 7] 

t\>m*>\ tx- Cp- (/^^'J^sf+^xh^ [{b8] 

i^) 7ir*) y/^;i//^>^*s fe5e CH2=C(R)COOCH2CH(R}OH (2) 

[0 0 5 9] Jtziym^XTfrtW*. x^l/>^ [0 0 6 8] -jftSC (2) R*«fcVR' ttH^S^ 

1, 3-r*>y*-^S?-f*3*-h, [0 0 6 9] *fc % 4$PBQS 1 -3 7 1 9 3^, 

1, 4-7-^>i;^-;i,i;-f *3*-K xh^/^l/ 2-3 2 2 9 3^, #fi^2 - 1 6 7 6 5^£f3«8$n 
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49 8 609, 6 - 1 76 5 49, <8&^6 2 

-39 4 1 7, 13&S6 2-3 9 4 1 8 9IB1I8©*? 1 U 
>**tM K£^te££t5*U*Wb^S4$fj8T- 

[0 0 7 0] ££Cc, ^^6 3-2 7 7 6 5 3, ftR 
B36 3-2609099, ftPPFl - 1 0 5 23 89fc 

TSttADa^b^Sfcffl^SCtfcioTB:, #fjT 

So 

[0 0 7 1] ^©m©fi?lli:UT{±, $08184 8-6 4 1 
8 39, ¥f&m4 9-4 3 19 19, ^S^5 2-3 0 
4 9 09, &&ffi{C§E«£ftT06<fc9&tf 'Ji^^l/ 

#£1646-4 3 9 469, 1 - 4 0 3 3 7 9, 

# 1 -4 0 3 3 6 9§e«©£f£©¥iS*[Hbl!r'g!l-?>, 
#I8¥2 - 2 5 4 9 3 9fB«©tr^l/***>®£fb-& 

B36 l - 2 2 0 4 89iBtt©'VU7;i>;*-D77i/*;i/a& 

& vol. 2 0, No. 7, 3 0 0~3 0 8^-iM 1 9 8 

$ *l T V ^ ti © 4 fig m 1 5 C £ ifi T* § £ . 
[0 0 7 2] f«na£ttfl3£»Co^T» £ 

^©.td^^^M^tlSo ^^t:-K©^t-ii 

<©jg^> 2enw±* s « t *u>. B^as-r^fc 

5«ftit©3lfi*as<-f5;fcttfctt, 3^fim±©&© 
#JI<, -flfc3a£t4« (fi&l* 

>*fl:6*, v=)te-Tfrmt£®) ©*>©£##?- 

*£&#^ft©fb£tK\ 8Mctt©iSWb£«5 
[0 0 7 3] $fc, a&M£tt^*©fe©J$3- (fldittt 

^©efffljct^fflg^s^^-B-^s^fea. t 

fc, ¥HSTO)iRfflgliSfct5lg^ &&©£&(*, 

ii£3HR-f£c:i:*>;&!ms. **tttUtft*©ttft]B 
£ttfb£48l©E£JtfcH LTfct, ^v^tff&giSjK^J 
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life 9 , !S«afij««©ttSttK: J; •53Sgie±©B3S 

(05x«, <g#Aa©£5, «;§KE&#-rs§3i§¥S) 
^b5^©E3M$^i:dSo cne. ©$£*>*>, 

^EHrJtfct, £<©ig£> bT5~ 8 

0aS%, $F£U<tt2 5~7 5SS%T-feS<, 

cne.tt*»T-ffloT*2siii±^fflbTt.«tv>„ *© 
s*\ ft*DS^4fls^i©ffiffl»tt, ^{c^f-rsa^ 
io ias©^/jv mm., a«r*«fli, a®«ss 

tt^©«£*>?>iIi2J&8ti§, E£\ 8SiDft£ftjfcfcSft 
[007 4] (C) M<f >^-#yr- 

w^ttSiS^a^^^w^-B-sc^ws c© 

tt^^iS^?fi^»(±, »aj«©AjK»iaai:uT€(t 

«Ms^Fa^*ftfflv>sk*s«*«pii6tas. c©«t 
a*«f*»ipB^ 0y^.H^iaBa5 9 -4 4 6 1 5 

^ #&^5 4-3 4 3 2 7^, ^&(S5 8- 1 2 5 7 
30 7^, 1$£rBa5 4-2 5 9 5 7^, f$g|l85 4-9 2 7 
2 3^, ®mmS 9-5 3 8 3 6^, «g8BS5 9-7 1 
0 4 8*fCIB«£*VT^5&©, -r^tot., p<^7'J;i/ 

K»B^, 7{"j««m -r^3>^tta^ 

^Dh^ijasfc vi/-f>^«a^ &&x. 
^^Mbvu-Yv^a^^^a. s&PitKicffsi 

^©fliit*^ft*^sftriin*^»t»KBji8*»ftw 
iD$#fe*»©)&ifAs*fflt-*a. 
[0 0 7 5] ^{ccti^c^T- (p<^) 7* 

40 'J u- h/ 'J^K/.i>5{c^bT*©fte© 

ftiDa^Sbr-^yv-: fta^^ctv C/"j;i/ 
(^^) (p<^) T-^'j^e/^stjts 

bT*©ffe©tt*iQa^£e-;t' ; Ey v-D ftaA{*li, 

[0 0 7 6] tfe, fiffi?7-l 2 0 0 4^, 1$&¥7 
-1200419, ^¥7 - 1 2 0 0 4 29, 
8- 1 2 4 2 49, ttfflm6 3-2 8 7 9 449, 
BS6 3 — 2 8 7 9 4 79, 1 - 2 7 1 7 4 19, 

50 ftBPM 0- 1 1 6 2 3 2 9^^§Bi2$ns, 
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[0 0 7 7] 1-1 7 1 9 0 7§3«8©7 

[0078]$e>Ce OflbC*S14«tt««iSi^ fc L 
*feS{b£M©3£g£±«:rsfc«>tC7;i/ 

A»L9 0M%£jg;t3iS£fctt^j&$ftSMfe3SS$§: 
O^-effS U>IS*fc4;t&^. ff*U<»±30~85 

Tl/9~7/3<DlU2:r&4>tfflF&Uri. 
[0 0 7 9] &£ L^mmtBiK.iS^XJU>y-X<) 

ftSo *?*SCi:T-> WJLtfftK 

CfflH-CSS. c©1Sfc<$ll!i£{c£^Ttt;H 

•j •?-©$« (* -7- 1 gfefe *) <Dm$m&K¥mm 

&%la.tt£*l«. JIFSUiMtt, 0. 4~3. 0m 
eq/gT-*?)*P^ Uv»-?ft»i3 0 0 0*e>5 075© 
«6HT-> <fc!)ff£U<li, MPO. 6~2. 0#?fi 
# 1 75 t> 3 0 75<D$s,mZ- & S . 
[0 0 8 0] (D) 

mizm l fc-t©ffe©jss^*aa«sio -r s c ^ # a . 

WT, if* U^6Jltl*iJ£H o«*-r s. 

(on xmmm 

X\ ^K££££ft±£-B-S»#-C53o Ctlt.CDffffl 

MM** wmx-tite^ifi. £<tt&ffl<fc?&{b^:/n-tr 

7ta^<*©i:#^e,tis <> en*.> $fc&©ia&&©# 

«^5^©jiSf^US#^«:*HffiS« 

**<HU (a) iI^$*u:fStt7**;i/££5& 
L?S*,©, (b) SfbSft-CiStev^l^'fefigUo 
(c) *Stt©{£t,>7S>*;i/t£{t>U <t!)rS£ 

T#ffl-rst©, izfrnx-gzifi. mtoit&viiPzti 
t>©irntc«-rs^t:HtTi±, asitf^v^*.^ 

[0 0 8 1] (a) mn.Zi\X%i&7V1i)\>*t£m?% 

its® 
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a. 

b 'J7D— ;u>ui/*->>aisj& N-77U3*S/e';s> 

— "7A (7J>=*A) M«#ff*K:ttJ83il£. 

7xo-fe>, «7i/->«»a:il5Efl9CiStt7s;*;i/ 
20 ££f£L?S. 

[0 0 8 2] (b) ■fb*nTfitt5y*^ftflfei«-r5 
fb£f3 

77U*7l/7- : gMbWC&SR-^nJg^tflBS 

7)i*)i7i>it-&® ■. mitt jLtmmtcm&^tzfom 

£%X.t>tiZ. Xi:LTIi> 

^SSMs «Ms^«:±iE©7^>ac!)a*JB?ft«ai 
^/l^tiM^^xfet.©* 5 , |5]«©ffffi(iJ:»3S 

[0083] a -m&* rJUfifrX-MtG® : ffltK. 
J;»)^ *^-;U-a^H©^«?Stc<t»)> 

2-7;mr^-l- [4- (7>»l'+;i/5 1 ^) 7iz;i/] 

-2-^;u7*';yroy>- is, «ifc» cix?) 
i:, t Va*i,7*i,mt&S.foLtz<D*>. N-OHS 

50 [0 0 8 4] (c) 7->-*;ui:Sjt»LSrStt7->-5!j;ut: 
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its ^rttcSH, PH, SiH, GeHSWTSfb^ 



ca 3 



pets 
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* [0 0 8 5] ztit,<Dmmi<Dii*)%m*m&. m 

8HB9-2 3 6 9 1 3fft, !gg|S|±&gfi<ji; 
UfeSiDjpJi: ur> #<i3<s$nT^5. wtk, -e© 

[0 0 8 6] 
Kb 9] 



Ph-B-Ph 
Ph 



Bu© 
Bu-ljl-Bu 
Bu 




o 



NHCH2C02H 



/— TMS 
■TMS 



MeOI 




SH 



N 



Ph 

[0 0 8 7] C*xf>©#tii&a'JKHLT*N ft©iifgfe 

fc«)©®&«3|A, «Stt5(Rl±^#Sg^Si|A, # 40 
[0 0 8 8] dft&OJMMSBHU *«n?*fett2«tt 
«HD^«IS^ft*1-*ft^«l0 0«»»t»L0. 0 

5~iooa§ge, ff&b<tti~8oas& 
s?*u<ti3~5 omm^<Dmmif^x-$>ho 
[0 0 8 9] (D2) m&mitm 

ttz, #&$KfcV>TttW±©fi#j£#©ffeK&#ttffl 



±i-5feto{c'>a©^a^B6itsj&^iD-r5 c t #S£ 

h^7xy-^, ^-t-T'^u-p-^i/y- 

4, 4' -f-tftf* (3-/^;i/-6-t-^;u 
7xy-;u) , 2, 2' -*?-U>\fX ( 4 -/?-;),- 
B-t-7?-)U7x.J — ft) » N — — hDV7xz;|/t 

w±^j©^iDStts ±&f&'to<Dmmi l zttLT®Q. 01 
a*%~fti 5 *&*bcj6i:t, ft 

«CJ:*a^Htfftl»±f 5fc»C^>*^^>* 
7 5 K ©<k a feffi1MI!HMtf|{t« $ Sin b T , ¥f& w 

mhusme 5*«t*^©aflf 
aT*o«3fc)B©aiBcfliaE**"r*j:v^ S5»si»5^ 

SSSMfcOiSAoSB:, £&j$$i©i|!<j 0 . 5 as%~#j 1 0 
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[0090] (D3) v&ne 

< (Dmnimms&mytmom&oi&T u. 3 ©■? , 

*5<fc VMf*©^fttt£iratt©n 0 . 5 M%~#J 5 

[0 0 9 1] (D4) ^©ffeCSWJ 

**W©!»3fc«iafi6ia*¥ligW«!l)iRfflJSJKCffl 
HfbftK©&tt£Bt&*Sfc©fc»a*a#&l 

[0 0 9 2] pJffl#Ji:LTtt«*ttS?*^^l/7*l/- 

*7"'JU-K ^^5=-;u^'j3-;i/7^i/-h, m;? 

fettffibfc»£» x^l/^tt^fi&fQ-fijg^fcWirSfb 
£*4:l6£Hi:©*t««fc**b 1 OMXttTattOf 

[0 0 9 3] *ft, KSrsitWK (MMtt) S±*i 

[0 0 9 4] *®flk g^®£$f#f*i:©®9£|S|± 
■*\ *8*Si*J8©3S»|»4ttSS©Sfc©©»ADSii, 
*R3Jf £iSlt£»£nrtET-;fc3. Mitt, *JTV-*>1» 

««Slv*«Ef1U8****fc^©»&n*T*»> tc J; 

[0095] ¥®.mmzmmtztzv>^ *fmv>m 

h;i/^>> xfl/>yij3-;i/€y^?-;i/i- 
> y 'J 3-;!/^ ?)\,JL-Tr)^ 7u tr u >y >J n 
x-r-;k r-bf-;i/7'-b h >, i^D^+fvx yj" 



(16) #H2 0 0 1 - 1 0 04 1 2 
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■b^— K xf u >^ ij y y 7d t jn-f 

;K xf l/>^iJa-^ty7f;H-r;i/7tr- 
K 

[0 0 9 6] 3-J. h*i/7Q/i;-JK * Y 

r-;k ^x?-u>yij3— ;i/tyif;i,x- i>x 
fi/>^^-;bj;^f;i/x-f;K ^xfi/>y'J3 

10 ^l/x-^^T-fe^-h, 7nti/>irij3-;i,t;xf 
;i/x-7 i ;i/7'-bT— K 3-/ h+->7'D tr;U7 , -b5 1 - 
K N, N-j;^fM;i'A75 h\ S^^UyUI/** 

■fact fu, MfimwtfHDmBfromm 

HU 2~5 0Sfl%#iI3T-fc3. 
[0 0 9 7] HuEiSjkff ©53«(4«flatt, £fc> Sf3t 

box-, mmiz&bmg.iffifitzztifimizL^o »&. 

20 S*J'>«:1-?5^{C(i, WI5iJ14*H-?}T-&<fcSo - 

sMuaatztij: t>jiv^nftfi-r«&»ffi! b< 

i:bTfet, *©&gStt£*t&©SST-iftO. 1 g/m 
2 H$1 0g/m 2 ©S5ffl#«ilT;fcS,, «t5*?3;b<tt 
0. 5~5g/m ! f$5. 

[0 0 9 8] raawcj ^WCSS'feEWC-oT-* 
©SftflLtCRttSSWS* 31;!M4©58tti: b 

li, 77^f7? (Mil if, #iJx^|/>, 
^»^-fe;uD-x, 5B»-fe;uD-^ N tf'J^i'^u 

7*l/-h % *'Jxfl/X ^'J^^Ui/, ;j?';7Dt 
40 *ijtx;i,7t*-;i/f) , 

±IB©«1 t^Jl* 5 ^ < h £ b < tt^S^fifejsSe b 
<H777f'^7-r ;ua«|*5^^^ cn?)©gS{c 
t^b, «asci6ta*tt©N-#^ &fiifii±> ^©§ 
»Ta«Ksfi»©«ffli«, fb^w«ra*«SbT*av^ 

[0 0 9 9] m:, Jf*bi^^i:b-ri±, ffi, ^'J 

x^^;i/7-f ;UAXtt7';U^-'>AS4 J fe»fe)n> *© 

b£ HHSZUIK «t 0 a*tt^>3MEC^ <-nt*H*«« 
T-gSTMl/^-^AffittfttCfflfcbO. ^fiBa4 
50 8- 1 8 3 2 7^{CiB<$$nT^S«t7*^ , Jx5 : -b> 
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s»a©S5c&£^tr&£ffiT-6»K m;7vu^7a# 

7 5 hR&mSZtltz 7*7^^ f 9 7 -f ;i/Af t) .fc 

#u ^da, sis> 

T7s, ->y-77k 5^ £^©^7^©^ 
WfifcfcilS* 1 0Bfi%WTT-*5. *«WC*^T#t 
ffigfcTVI/S-^Afct, ttTVI/S^AT-fcStf. ro£ 
$ - * a l±ffillftffi±§gS#8glT-fc 5 © 

T\ ffi;(> 1 £g76&fc^r-r£'&©T-fc,£^<, C©«fc-5tC 

Sfi5fc©-Cttfc<U !^<fc»>&»iSffi©*|>f©A;i^ 
-7A«£g:tt*Ufflt-3Ci:#T-t3„ MHtnv^ 
f.nST^^-^A^OjSWiUi^O. lmm~0. 
6mmlE $?i:U<ttO. 1 5mm~0. 4 mm, » 
fC$?$L<l±0. 2mm~0. 3mmffe5. 
[0 10 0] £fz&ffi, ^\Z7)]/\-tPh(DmM^t 

-*\ ^b'^;b3-7A^*>J7A, «m«®^C«tt 

^©««»a» &^ttMHM^ra&£©ft9»i# 
[oioi] T;u^7Affi©ai®©fflHfcs&3ifcfcs a 

m&tLx&. x-jwmm, thumbs, 75* 

H3WiS, M7,gi£^©fifl]©;£i££^s;ri;#-e 

^©S«?^4'T-«Xttifijak:<t»)fTa^iSA J feS„ £ 
fe, ttWB5 4-6 3 9 0 2^cn^af*lT^SJ:aC 

£ v ^u^-^Ats^fflMb-rst^i*,, msc«t 

?K ftffiOEBtt&M&l-Sfc&fc* 09*. HU ^SrStt 

[0 10 2] Slffl<bLfc©%C3i»^-hU>JrA 

TSS. «ffiB4 7-5 1 2 5*fcE«**lTH3J:$ 
fc7;us=*A«*BfiHWbffl!aL&©-&c, 7Vi/#y 
&S3iS«©*jS*t:SSI«yiL&t)©*s»a[K:ffiffl$ 

lb* fcttzatt±£e*£fc*fc«|pttt|i-e7;p ^ - 7 
[0 10 3] *fc, #B#a<l : £S3 6 5 8 6 6 2^Jci3l8 
C, #£^4 6- 2 7 4 8 1 ftg8B5 2-5 8 6 0 
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2^ &mmb 2-3 o 5 o 3^cra^snx^5«t-5 
«t cms y -ysssSrffi^-a- «e$qji w ffl t- * 

[0 10 4] !Rf»BS5 6-2 8 893^Cra^$ 

nT^6ji5ft«wi»9aiifls, vcsmsLvf-yy. mm 

ofe-fe©t$figT-$)5o ££fC, Cft?>©i?UI£fTofc 
10 77'J;HS> (0!*ttfltt£fB) t)L< 

s. 

[0 10 5] £e>K<8H¥7- 1 5 9 9 8 3*CPVi%3 

nxv> a «fc 7 fc? .t -oxmmfozmz ut a 

[0106] *OftflFS U^flfc UT. ffi*©3a#tt± 

C 3. C©«&SEJfi:LTH:0!l;tl£US3 0 

20 5 5 2 9 5^, 6- 1 3 1 6 8 5IBtt©J)tHfUi 

*4tifggSiJh*>e>&SJf, f#§B¥9-8 0 7 4 4§3«5© 
ttdcttlBM* #«¥8 - 5 0 7 7 2 7IB«©»fbf-* 

[0 10 7] Cix^©^*{b5aaii, $^«:©a@$^ 
*ttfc'T*fc»cni*ti5ei^.Cx -e©±tiait?>n-s> 

$S£ffl|Rl±^©fc#>fc:JS£ft5 *)©T-$. So 
[0108] r^g^j *MH®g£ U^«JB^feS, 

30 ^ss^ffl¥«6TOJKst:i>^Ttt> am, myt**$L<p 

W±Ls *ft4»T©«**HTjBi:-ri. «6oT, c©« 
ftfi«ica*iis»tttt % ISS8^©fi^?<b^s©2 

m©S^xST-Sltc|i??*T-t5»^g* UV>. 

40 [o 1 09] £©*& % fiwacw-rsx^ft**?) 

JSc^nTiJ!), *1^HF^3, 4 5 8, 3 1 19« fflR 
IQ5 5-4 9 7 2 9^t:pU<f3«^^^T^^5o ^gif 

-»l/^'5tif©«t7'5:7kStt^ , Jv-#ft]e,nTV»!) J , 
50 i:*»^{if%)fg^S^iSo «§S®{c^fflt-S^'Jtf^;i/ 
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HTfcftH. l^«t-SIS#fl!j©#fil^£#££l, 

[0 110] #i)tf-;b7;u:3-;i,©j|ft^fcUT(±7 

1 ~ 1 0 0 %Mftm$ti, ft?m# 300*^5,240 

o©$5ii©fc©£;M:rs»#-e;£s. m*a<jKi±, y& 

£?tt*7Ug!©PVA- 1 0 5, PVA-110, PV 
A-117, PVA-1 17H, PVA-120, PV 
A-124, PVA-124H, PVA-CS, PVA 
-CST, PVA-HC, PVA-2 0 3, PVA-2 

04, PVA-2 0 5, PVA-210, PVA-21 
7, PVA- 2 2 0, PVA-2 24, PVA-217 
EE, PVA-217E, PVA-2 2 0E, PVA- 

2 2 4E, PVA-4 0 5, PVA-4 2 0, PVA- 
6 1 3, L-8^AWS>*l5o 

coiii] emmaflift (pvAom wom<d& 

•Jtt^Wttt L/T«R*il*. Httfctt 

teffl-fSPVACDto*#j**#*l*S 

bs£bh£#a<&>k j8«©£-t-*r*j-c-fc.5. 

5. MMSfceffftt** »«S*JK©8l?>Skn 
±«5K>TSg-ea&5. IP*., 7jcStt^>Jv-*5>)S5^ 

C «fc DIHMb*Jft*t£©&IIS*5l&jBc:*. 
[0 112] intent, cne,2®H©S»ttSK1- 

^<«*©»sg#&;*;h,-a>s. fc^jui^a^g^ 

9 2, 5 0 1^, *S^fF^4 4, 5 6 3^(Cli, it 

- e=*7»fey- h#«i!r&fc££ 2 0~ 6 0Bfi%?I 
S£«©±C«H1-S;:i:CJ:!>» 

ffffSS. c:©«k-5fc«gJf©M*p;£i£fc:-3^Tttx 
«9*tt*B»l ! lF»3,4 5 8, 3 1 1^, f$P8l@5 5-4 
9 7 2 9^fcBL<E**ilTH«. 
[0 1 1 3] «raCfe©41flg&tt-£-f£*6 
«*ttx 3 5 0nm4»f,4 5 0n 

m©#©SjItxfCfl5ft, *-o5 0 0 nmWi®*W 

®S®TS:«Ctc:i:%<, t-77-f hS<x££ 

[0114] x&wcD&K&m&vizm^zmftttHz 



(18) f$H2 0 0 1 - 1 0 0 4 1 2 
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®mMtt&iiLzi&mtzMic&, am, h&8#l 

£©*,, «&?£T«)f©*8#S3£Rfi£U DDft^ff 
5o cn6,©Jt«^4jflfie^$3p)igEPBiJ)ifi©^fiEtffiffl 

-r sisg©» * L^mmmt uxot, 57-742 

tt^U^A, *Bfc 'J ^E'Ji'S^HJ^A, 
Sg-'Ji^^HJ^A, SgZ'J >^7>t-'>A > MS— 

^^s^mi^a, mmmi- 

10 HJ>?A, rVt^Tttfcircid&JllW^WiySI* 
* j x.*r J 1 > £ fcj±2>:c£ J -)\>7 X if© 

%7)\<*v%m(Dmm#o. i~io«s%, $?*u< 

ttO. 5~5Sfi%{CJSS«ta{C^i!lD$n.5o 
[0 115] C©*5fc77l/*iJtt*»*fctt» 
«&Kd6CT*H}Stt«l^>'<>s?;u7 , fl/3-;u» 2-7 
xy 2-:/h*i/x*y-;i/©,£-5& 

337517 ma£vmm3 6 l 5 4 8 0^Kia«S 

0-2 6 6 0 1^, |§]5 8-54341^, <&&m5 6 
-3 94 6 4^, H5 6-4 2 8 6 0^©&&ffi(C|B« 

[0 116] *©ffi, *!8W©{»3l6liffllig«9*fflV>fc¥ 
)SWSiJ)igfflil«S©S)IS7'D -tr* £ LTI±, ifcgtCJfc b, 

IttS^. c©«&Mfcfc:«k!), £&#Jg«P©BiifeJfcjE£ 

s**HsaB*n, ^a j f»ifwjtt©isi±, *\ ^a©s^ 
fbh^ofc*ij£#£i^s. $e>«c, mftaus • n«H£ 

30 ©|Sl±SiflCji:U-C, 9Mfcft©Dift£ttU ^a«ttft 
©ADiMtt 1 5 0'CWT©Sffi*^T-ff d** 5 *?* b 

ffl-TS. ®mtt2 0 0-5 0 O'CC&BT-a&S. fig*5 
tt3E}#<*©&fb, ■««©«^ISIi:v^ofcB«*flfeU 

So 

[0 117] *ftiH©«M£ttlB<£«&fflb^7iiEB3t? 
40 KfiEPSiJ)ifi©S)fc^i£li, &*0©^iS^$iJ|iS)B:<fflV>5» 
^*UV>, »KSI±3 5 0nm4>t,4 5 
0nmT-fe!5, HflcWCttl nGaNjR**»l/— tf* 

77f h^«y K^S^©f5fixttfiu. * 

[0 118] 3 5 0nm~4 5 0 nm©A*qItE>ot U— 
50 1f-Jt®i:UTIiWT©^©S:«ffl-r5Ci:* J T-§S. 
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[0 119] XZU-V-tLT. Ar^>U- tf- 

(3 6 4 no, 3 5 1 nm, 1 0mW~ 1 W) , K r^f 
*>V— 9— (3 5 Bnm, 3 5 1nm, 1 0mW~ 1 
W) , He-CdU— 9- (4 4 1 nm, 3 2 5nm, 
lmW~l 0 OmW) , B&U— 9-t Lt> Nd : Y 
AG (YVO,) i:SHG£Hx2[l©iiI*£fc-g- (3 
55nm, 5mW~lW), C r : L i S A F t S HG 
i|gJl©«#£fc# ( 4 3 0 nm, 10 mW) , 

[0 12 0] ¥&foU—y—&t UT, KNb0 3 ';> 
^«{5§§ (430nm, 3 0 mW) , 
fkAlGaAs, InGaAs#&ft©&,fr-&fcHi- 

( 3 8 0 nm~ 4 5 0 nm, 5 mW~ 1 0 0 mW) , & 
^SfegggUii^AlGa I nP, AlGaAs#« 
&©!§#•&£>-& (3 0 0nm~3 5 0 nm, 5 mW~ 1 
0 OmW) , AlGalnN (350 nm~4 5 0 n 
m, 5mW~3 OmW) 

*©flk /t^lz-lf-kl/TN.l/— !f- (3 3 7n 
m, /t;i/*0. 1~1 OmJ) , XeF (351 nn, 
/Wa 1 0~2 5 OmJ) 

[0 12 1] ftCCIOcpfAlGa InNJMWU- 9 
- (TpSRI nGaNMiftl'- !f-4 0 0~4 1 On 
m, 5-3 OmW) 3* h©@T-ffiiT-fe 

5. 

[0 12 2] £&j£iEBj««3&Z>¥KSi«IJSS^B2: 
LTfcfc, SttSSSflttLTflffiK^A^sS, WK7^ 

O t»f*R«IB njffift 6 ©#*?£ L < mm t Z Z t ifiX- 

■JfeMtfttCff ft 

[0 12 3] • fll H 7 at-eUi^ 2 0 mW6l±© 

r;i/br-A©g^g 

•777 h^y KjEfSTtttiJ* 2 0mW«±i:>S:5tt 
C, #SKfci/— tf-, tf-*S ^tt@f*U— tf 

-ftl«W±tt«l/fc^l'^K-A (1~10#) ©8 

»f-, tf-fcS^fctBffcl/— tf-£ 1 
ffltt±fieffll/fcT^e-A (1~9#) ©SyfcgB 
•fl-®K7A#a;f«£liJ;/j2 OmWeiitS^C, * 

i/ — »f-ao 5 v > iia» v -if- $ i ey. ±&m u & 
x^tr-A (i o*tt±) ©s^a 

[0 12 4] £Lt©J:5fcl' — •f-««Sffl©3FJK9iS!lJR 
fc*$HTtt, HKCffttAKX (J/ cm 2 ) , ?3M>t© 
8#®SIS (cm*) , U— tf-ifc®ia©^9-q 

(W) , l/— tf-*»n, ±8#Bt[fflt (s) i:©«{c 
S(eq 1) AJfiEStSo 

[0 12 5] X • S = n • q • t — (eq 1) 
[0 12 6] i) (*)IF7A (^>>y;i/t-A) #5$© 



(19) **IS2 0 0 1 - 1 0 0 4 1 2 
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V— tf-lfeSf (5^7>/s) , ®tt©iJ^SESL 
x (cm) , mmtZ (Kvh/cm) , ±B^nt 
(s) ©Httt-lSWt^ (eq 2) 
[0 12 7] f • Z • t = Lx -- (eq 2) 
[0 1 2 8] ii) (xVl/^fcT-A) #5$©@ 

(7*T>/s) , {S*f©iJ««Lx 
(cm) „ mm.Z (P7h/cm) , £S#l$Ht 
10 (s) , K-A« (n) ©ffltctt-UaWfcJC (eq 3) 

[0 1 2 9] F ■ Z ■ n • t = Lx --(eq3) 
[0 13 0] iii) 7 7>y h" (v^hT-A) * 
5$©1§£ 

^'J=f>^7-©lslC»H (7^T>/s) , (CftfrDH 
*tILx (cm) , 8?&«Z (Fsrh/ca) , ±8 
ftftHt (s) , tr-ASl (n) ©Ktctt-jSWtC^ 
(e q 4) tffiEji^So 

[0 1 3 1] F • Z • n ■ t = Lx - (eq 4) 
20 [0132] $ffi®QMjKC£*3 JiSftftft (256 

0 dpi), Kfiif-fX (Al/Bl, @MI4 2in 

c h) , 2 0tt/l B$rafi£©8#&{*i:*$8W©«8bte 
ttfflj»©!&#fttt 0B£ttJk @5S:#J0. lmJ/ 

cm 2 ) fe±B3SCCftA-rsci:"e, *»H8©!®3W4« 
J««*fflt>fcaf«t*V^TttttlB* 2 0 mW£l±Cl/- 

1f-v;i/^t:-A (1 0*i.^±) g^gi:©ffi^t> 
30 VifimtiffS. U^chtCJ&S. 

[0 13 3] *f5W©«3Wt»«*C»-r**© 

*7\ ^^;i/A7^NL "I«*<tifm©§ttu-if- 

So ftfc, *HB^©^ttj®J5£^©ffl^i:tTi±^iES 
*ffl¥KBJlMR©flk IS<> 7\S51ft«8)i©ffl^i: LT^O 
5.nst)©{c©M^<jIfflT-g5. £>StJSl; 

Stt©^fb$|iJfflL-C«^%!|S^tf)(4 (MMffitt, h± 
[0 13 4] 

50 *^WJ±c:ne>©llliS^{cKS$n5t ) ©T-tt'5:^. 
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rmmmitpt>6. ib«<0»jlA>e>6j ffijfc!£g2 A/dm 2 fcfc^T* BS&fbftlBOJP 

(£#<*©S3&!) J?£ 0 . 3mm©T;U'r:>>ASSl £#2. 7 g/m 2 tC&£><fc-3 2 ^SBifii^fbSOjSi 

0Sfi%7k®{b±h'J'i;AK:6 0*CT-2 5#H§SLT Ufc. -ecDSSffl^£Sy^Lfci:^5, 0 . 3 //m (J 

xs^l/^Lfc*, tfc*T-zkft&2 0gS%EJ$-?(ND IS B 0 6 0 1 ££3 R agl^) T-&-=>fc. 

ift&U ifc^T-zkiftLfco zti£jE&&(D£mmzmffi. [0 13 5] c©<k9fc^;*ft;fcS.!g©gHtcTE3© 

£fflV>T 1 SS%ffiK*S^*T- 3 0 0*-D>/dm V^-^l/SJiSffi^A-n-^-T-^ L 1 0 0*CT* 1 

2 a>ffim&m%.&x-m.Mimibm®zfTr}tzo mzm^ aM%«u $s*&©&fl»3#7 omg/m* ©a** 

g«&3 oaa%©iiii*^*tgigu 6 o-ct-4 [o i 3 6] 
o»ir7T9 hiaaum 2osa%»k&ffi *io 

^h^^^U^'J^- h 5 0figg|5 

* 2 0HSSB 

**J-)\> 15MSP 

0.0 5fiSgf$ 

[0 1 3 7] ±BJ«fl-ftfi^ 5 #T-$§& **6C:fcCJ:5^y^3-Hfi**S««b&. 

tfPBi&bfc. 6 0^na6**fc«, filTCwtKLSlOJK [0 13 8] 

to^o-Mjl/AT^Tt PtMMl (#?fi2 0 0 0) 4SSSiJ 

?v%%RWi&&M (.N-7^)WV7;\,*D*Ws 0. 7fifigB 

£tt:#?a2 75) 

(BM^xfit («o «, * y -;u 3 0 fia%) 

sosaas 

8 0 0 SSdB 

[0 13 9] (Ajfeffona) ioiicfflishfcr 

*$ = *AB±C, TE»«©*fi^tt««*ft««ia [0 1 4 0] 

#*#1. 0g/m 1, i:3Q:6J:3C«#U 8 0"C, 2 * 

• ^>^x.i;^i; h-;i'7 l h7 7 , ^'J u-b i.5g 

• (&Bfct;Ut8 3/17) 2.0g 



mm 

• 7 -*>ftmm&M (F - 1 7 7P) 0.02g 
•^S^^SlN-zihDV^x^^h KD*^;u o.Olg 
•Sfeg!*4#««5 2.0g 

(^^^©iSfiE) 

: Pigment Blue 15:6 15 figgB 

7U;M**U U-h/***'J;i/g?#fil!r<* 10] 
8 3/17) 

i/i7D^+-9-y> 15 sage 

^ h*->rDtr;i/T-tr^-h 2omaaj 

rotv^'jn-^y^^x-rji' 4 0 sag? 

. Af-JUx.^)],^ h> 20. Og 

• T'Dirbvyjn-^y^^Ui-T 1 ;!/ 20.0g 

[0141] mmmomm) z(Dmytm±iz-x')\z- ofc&ftu i oo-c^2^^bfc„ 

;i/7-^3-;i/ (4-Wbfi 9 8t;u%, B-&JE5 5 0) © [0 14 2] (fg)fct4, t-7?-f hSttoflW d© 

3ffia%©*8^&&irfc®a#2g/m 2 i;fc£ e fc so «tcf#e.nt«®*f±t, m±¥S7-f;bA «*) §s©g 
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±7, : tv7134 ¥ (AD = 0. 
(^>3-BP-40) 

*ait*jMi**i«-e, 40 



40 



1 5T-*&ffitf)fcS»3fc 
& T13*flJ£©Si&fStc 2 5-C, 1 0^§iU 



g£Gu iI&©^j&Kg<£f!a&gfcx*;l/:¥-£gU 

[0 143] 
[3U] 





(mum s) 


(mJ/cm 2 ) 










D2K0.06) 


T-K0.06) 


Hl(0.2) ; 


0.2 


«JS0d2 


D1CK0.1) 


T-2<0.12) 


H2(0.2) 


0.1 




D12(0.08) 


T-2(0.0© 


feib 


0.3 




D 11(0.08) 


T-2(0.15) 


Hl(0.6) 1 


0.2 


mm s 


D20<0.05) 


T-2(0.03) 


ftlb 


0.4 


gmme 


DK0.1) 


T-l(0.1) 


**b 


0.1 


ttmi 


D4<0.2» 


»b 


ftb 




amrnz 


ML 


T-2(0.1) 


fttb 


1.8 




ffllb 


T-2(0.15> 


Hl(0.2) 


0.7 


mm 4 


DR-2(0.05) 


T-2(0.03) 


ttb 


1.5 




DR-3(0.1) 


T-K0.1) 


**b 


1.1 




DR-K0.08) 


H3(0.06)* 


«b 


LB 



[oi4 4] «u icnitzoiz, *&w<DWRmm& 

[0 14 5] (HSS^Jl^f.6, Jt««|lA»6 6*CDS 



[fls i o ] 



30 



[0 14 6] 

Tf 3fSfi£A> ft S p H 1 3 ©Tkigfg 
lK^-fK^'J^A 3. 0 : 

7j<K{b* | J^A 1.5: 

mif3j$;3©<b-£$l (^l/iy^^NBL ; 

0. 2 

* 9 5.3] 

[0148] rmmmi~\ 4n itmmij WT©^d 

2K^-f. 

r %&fc<Dm®Mj m$ 0 . 3mm©*fSl SO^U^ 
-£Affi£8-ff:M a>77i/£8 0 0/ »>>j^U 
* h>©7jc&SJS£/H<,\ -e©flB£5!!>§£TUfe&. 
J:<*Ttt»Ufc. 1 0fifi%*gMb:>-MJ*A(C7 0 
•CT-6 08.>HSffiLTx^5 L >^U^v 
Ift, 2 0BS%ffii?T-tpfP^U ifcot-zKifcLfc. d 
tl£V A = 1 2. 7 VO&ff-e, IE£«©£S«JfcflttSt 50 



NaOgS 

[0 14 7] 



tsas 

(ttTYvX (ft) 
MSB 



Sffl^T 1 M%58$zk?g$fpT- 3 0 0 *-o >/dm 

2 ©nffii^s^a-r-sgifflWbjaasfTofc. -ecsis 

ffl££ai]£Ufci:c:^ 0. 4 5/zm(JIS B0 6 
0 ltckSRa^) T-&-otzo 
[0149] r^ftgjgogkMbJ&Sj ±§3ffl2#fc 
3 9** (S iO a =2 8~3 0%, Na s 

O = 9~10%, Fe = 0. 02%WT)O2. 5Bffi 

pH=ll. 2, 7 O'COTkS^t 1 3f}>giSU 
HvvtakftLfc. atSCS^XI&frflTlcJ; S 
iTG&ffi*^ 3lH->y<!r-h£lil Omg/m 2 i:# 
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[0150] runoff ommj ±MHtok{b3i#tomm 

*Siotc«tatc, TE (A) t^-rififiE©^^&i| 
SU 7-tCT 1 8 0 rpmtD^fM, 8 0 
•CT-3 0#HiaS^-B-fco 
(*H)BI8**A) 

(•*«) 
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*7iz^x*>® 0. 0 7g~l. 4g 

**y-;u 2 0 0g 

[0151] rftftnofittj ±i3tflHJi *«Htfc3a# 

2. Og/m 2 ££ 5 #4 U 10 

* [0 15 2] 



1 

2, 
0. 
0, 
0. 
2. 



5g 
Og 
lg 
lg 
3g 
Og 



Pigment Blue 15:6 

(«fi^;Ht8 3/17) 



1 53 
1 03 



1 51 

2 03 
4 0fiSgB 



[0153] r^gjfcQ^j c©g5#jf ±£tf 'J tr^ 

(>rWbJS9 8^%, «£ffi5 5 0) © 30 
3 ■fi%©*S«SS£*|^«a4 s 2 g/m>t*Z£. 
5K&ftU 1 00*CT-2^K^Ufc o 
[0154] r¥£gg|jjHKjjK0gftj ±fa©«t 3 £ b 

Tf#e»nfe¥)ifiTOJJiai)ifiS^ilfiIi;UT, 4 0 0nm© 
KB«***^*-*K2 OO/zJ/c 

V, 1 7 5^/-<>f-, l%MfrX- 1*>*>9 9%i:£S 

[0 15 5] rjiffe/ujgj s±¥»7-f;i/A (80 h 
SMB&WL P - 8 5 0 CffiJgOSfcJS (31 2 ipfcE 40 
«) fcS±¥K7^A (K) «7-f -r>t-FP- 
2Wfc**i**itt&#««*jaK3 0-C, SftBRO 1 8 

[0156] nttattKRj giJ5ij«ii: lt o -7 > Ktt 
SR 2 0 1 feffiffl U -f U?*B#-f >*tt§SG 



0. 0 1 g 

0. 0 2g 
2 0. 0g 
2 0. Og 

eos-g (n) z&RLtzo ^tm&snvmmzm 
[0157] mamwmsmmkj zmmt. ita- 

7>K*±giR2 0 1£<sMU ■i>*£LZ*B*'(> 
*ttSGEOS-G (N) £{£jSLfc„ TOJl!8i&A>f,5 
0 0 0&§fc:g±:?K:M;i/A (80 KPsru-h? 

SB£I£§, l!fi@©^>*£i5t#U;fc. *©&> 10, 0 
0 OttBHWfcfrtrV TOJtltc^ltS^CJig^©^* 

[0158] ffititefflkj mmt itn-7 > Ktt 

SiR2 0 1£<£fflU 4 >*iiLT*Bm >*&MG 
EOS-G (S) Z&mbtzo !EH&SB (*g^SP) © 

[0 159] 
[12] 
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EfB82 0 0 1 - 1 0 0 4 1 2 
44 











mat** 




No 




w- 








imR/mZJ 


eft 
A* 


mttm 


m 


ft [HO SB 




M-1 


B-1 


D-11 


T-1 


H-5 


1.5 


DV-1 


100.000 


a» 


ft» 


xmm 


M-2 


B-1 


D-22 


T-2 


H-5 


2 


DV-2 


70.000 


fttf 


a» 


mmm<> 


M-2 


B-3 


D-1 


T-2 


H-2 


13 


DV-3 


200.000 


ft» 


a» 




M-1 


B-2 


0-26 


T-2 


H-2 


2.5 


DV-1 


80.000 


A» 


a» 




M-1 


B-1 


0-16 


T-1 


H-2 


1 


DV-1 


70.000 


a» 


&» 




M-2 


B-3 


D-10 


T-1 


H-2 


1 


DV-3 


50.000 


ft*f 


a» 


«ttffl13 


M-2 


B-3 


D-20 


T-2 


H-4 


2.5 


DV-3 


50.000 


ft» 






M-2 


B-1 


D-21 


T-1 


H-5 


1.8 


DV-1 


80,000 


a» 






M-1 


B-1 




T-2 


H-2 


1.5 









[0160] (« 2 cfCDftiDS^ttfb^l) 
(M-1) 

IIS (#0 ; NKx^rM-TMMT) 
(M-2) 

y g -t? <; > v a ? * g v- v ^ > v ->t 

*-N->l/*>7l/*g v- (ft^ttft^ (ft) i!;U 
A 1 0 1 H) 

[0 16 1] (Hlcp<DJU>V-XW-) 
(B-1) 

7 g ;m * * g u- h/y * * g ;i/g?/N->f vro e 
jvt^^jvts. k (#S£*;Ut6 7/1 3/2 0) 
NaOH)S^{C«t»)^«)fellSiJMl. 1 5meq/g 
GP CjII^J; Dtftfellfig^l 1 3tf 
(B-2) 

7 g ;m * 1 g i/ - h /* * >? g ;i/$#E£fl>: (#«£ 
*;nt8 3/i7) * 

(^2(p©^«) 
(DV-1) 



10*NaOHjjS^t<t?)«»fe*»<il. 5 5meq/g 
GPC«!l£J:!)#tf>£«3¥$#?Sl 2. 5^ 
[0162] (B-3) 

4, 4 '-S^x^M^VSM y-f V'>*-l- (MD 
I) 

^VM-^yVJV^T^-Y (HMD I) 

^gratrbi/^gn-;!/, ssTOfl-^siooo 

(PPG 1 0 0 0) 

20 2, 2-tT* (tFD+->/f;i/) 7DMz.^7-> 
s> K (DMPA) 

ftfi-^A'tb (MD I/HMD I /PPG 1 0 0 0/D 
MPA) 4 0/10/1 5/3 5 
NaOH}g^{C«fcO^»^SlIK«l. 0 5meq/g 
GPCSllS«t»)*«)fe«»¥^?fl4. 575 
[0 16 3] 



tyi^;-*7^> o. l aaas 

FUii'y-;!/?^ 1. 5 SftSB 

Tg35S3©{bl^ ;?£3E7h7* «*) gj) 

4. 0 fiSSB 

TiBiUffl{b£f5 (-a-3-;i/B4SN ; B*%itM («) S) 

2. 5 ItfigB 

T§35$5©<b£f!l 0. 2 MSB 

7jc 9 1.7 SfigB 



[0 16 4] 
[ft 1 1 ] 
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* [0 16 5] 



NaOgS 



0) 




O«C2Hs0)nSO3Na 



<4) 



10 



-1-3-JIB48N; B ■ 




(5) 



(DV-2) 

T§BfflJ5gA>£>;fc5pH 1 0©7X?gi£ 
tm*%i- h U ^ A 1. 2 

DMH-hUfrA 0. 8 

±fE5S3©ft^!l (^U-^^NBL ; 

3. 0 

IXZ&KDittm (-a-3-;i/B4S 

2. 0 



SSS5 
MSB 

ftZTY^T, («) It) 



_fc§3se: 5 cD-fb^^j o. 

* 9 2. 

[0166] (DV-3) 
Tga*BJ5£A>e>>5:5pH 1 3©*}g?8t 
lK4r-fR*'J$/x 3. 0 SS3S 

*»fc*';£A i. 5 mm® 

miI3S5©{b-&% 0. 2 Sftgp 

* 9 5. 3 SSSS 

[0 16 7] *24»6IH6*>&*C, *ftmt£h¥f& 

*> «*ifc^)!Ew«iK*att-rs. #&w©gs#i 

[0 16 8] rf(E|tniSj pBK«ftTG0J:9fttUC 

bihm i ~ 6 tmm^ *smusMSL*mMi,i±. 

[0 16 9] 

Kte* #«£Jf£BJfc#*©^WS 
if®fe& D2 0 1. 2w« 

T-2 1. 5wtX 

&®mm H-i 7. owtx 

[0 17 0] ff&ft&TOBMJKflHEC»U 



2 
8 
30 



40 



N ; B*A<b*! (80 m) 
JtSSB 

4OOnm0InGaNifc#z!ltel'-1f£/i§i,\ JK@T- 
©hf-A2K2 5>um, 8*3i*;i/*-a&ao. 2mJ/ 

oo*ct\ io»mtaim. HN&nwMmtmmi, 

tzo 8Bttfc«xfc, »&©H&&£t-3¥l&I?fiiJJ£# 
®<bhtzo ftgftfelKfeJiiv /w^u^uyttKOR 

[0171] rmmmi 6 j mmm i sat®.*, ®m 6 

5 %, 4 3 BIHia$& mmn 

1 5i:|i]ttH % SUE - EPSUfcHflSLfc. HJSW 1 5 tm 

[0172] rggfli 7j -iftfltjcffl^feji*, -t- 

[0 17 3] 
[S3] 



so 
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t-77-f 








4 0 0 nm 






5 2 0 nm 






5 7 0 nm 






6 0 0 nm 





[0174] znmiz, im&z%i8.tz>tm&tivm 

**U SeffTT-O&Oft^nJflE&J&HfcJU 4>&<i:fc 
5 2 0nm, S$ U < 4 9 0 nmj; 9fi»T-©®#tt# 
&^»#!&gT-29S#, *^W©fe^l¥tt4 0 0 nmft 

[0 17 5] rstaumi 8j P§i&££T§2©«fc-5£*Ujfc 
«^ #S£«©KJ*£2. 0g/m J tC^^feW^ 
ttStEKffll 5fcH*C, ¥iK&MlfiffjK*aKL&. 

[0 17 6] 



D 2 0 
T-2 
H- 1 



1 



1. 5wt% 
5wtK 
5. OwtX 



[0 17 7] tt&n&yJE00JJKfflKfcttU Sgffii&ft 
4 0 OnmCInGaN^ftl/- tf&flJK J£@T- 
Ot-AS2 5/zm v S#x*;u^-$jg0 . 15mJ 

i o o-ctn i omuMMtts ftmnm&mmzmmi, 

fffefife. W&ftfcKS* 3 0 0'CT-5^-MAD 

J$iJ«3fc 2 0 7JtfrW±f# 5 C § fc. 
[0178] rgftfl l 9 j 8 ©KfiSS^miK 



10 »fe*TT C 3 0 6 bfcft^ £ < HMllCHliE 

[0179] rjtgtfcl 8 j IdKM 1 5 icfc^TigSfiSR 
fcD2 0 0S*l®JK$ft3 9 5 nm) A>£DR-4 (fig*® 
a&Jt5 0 0 nm) &JB0! 1 5 

CLT¥JK0MJiMIK;MIKL&. ff 6*i&¥JK3iMjtE 
WKft, 1 5 kMC, &m$L&4: 0 0 nm© I 

20 JBURHt*»S«l 9i:B*CUTs BJfcldtJtatfTC 

3 o^-n$ ?> u&ift, ±< mmzmisL • radius u& 
[0180] rjtiM 9 j mmm 1 5 c*^t, u— tr 

-&FD-YAG (5 3 2 nm) EK*fc£lfttt|||tfl 
1 5fcHt»C«Kl/C*fci:;:3, fJTTMWl. 8 
mJ/cm 2 ©Ij&#»e>*x;fe. LfrU f#S>tl£¥l& 

wjJKJiJK£!?s£0i 1 9 hHwc it, mytmtmm 

Ttc3 0#fB$e> bfcft, £<|5|«tc8S!li6- WJSUSS 

30 43, *IISS«»|ff©liS5fefgtt*M«B»*t:«?!I^bfct)ffl 
^©ffe©<b^I©«iiittWT©3if)T'feSo 
[0 18 1] 
[fbl 2] 
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CCl a 

(HI) OO) (H3) 



CCI3 o 1 

(H4) (H5) 0>R-1) 



* S BO O OMe Et 

(DR-2) (DR-3) (DR-4) 



F F 

CM) (r-2) 

[0 18 2] *ffl¥KW«Ktta^TT©*ry#aL<iScaafnT 




7D> ht— 

F*-A(##) 2H025 AB03 AC01 AC08 AD01 AD03 
BC14 BC43 BE07 BE10 BGOO 
CA01 CA17 CA22 CA39 
2H096 AA07 BA05 BA06 BA11 EA02 
EA04 

4J011 AC04 PA69 PA70 PB22 PC02 
QA02 QA03 QA06 QA08 QA09 
QA13 QA17 QA19 QA24 QA25 
QB12 QB15 RA03 RA04 RA12 
RA15 SA85 SA88 TA07 UA02 
VA01 VA02 WA01 WA02 WA05 
WA06 WA10 



